Background: Research within the framework of Self-Determination Theory (SDT) indicates that patients' autonomy is to be considered a critical health care outcome in its own right since it promotes improved mental and physical health. This paper presents an analysis of studies addressing communication and interaction interventions in health literacy curricula for medical and health care practitioners, focusing on patient-oriented skills in "making sense" and "to adapt and self-manage". For evaluating interventions, underlying communication models were traced. The criteria for good practice are "making sense" and "supporting autonomy in making choices". For the search of interventions, keywords from both the framework of the EU-project, Intervention Research on Health Literacy among Ageing population (IROHLA (The IROHLA project received financial support from the European Union through FP7 Grant 305831)), as well as the SDT (Self Determination Theory) were applied. The research question of this paper is to what degree is autonomy supporting communication skills part of the curricula of health literacy (HL) for medical and health care practitioners and providers? A Pubmed search revealed: a) that "making sense" is clearly represented in HL interventions in curricula; however, b) very few interventions teach medical and health care practitioners how to give autonomy support in the interaction with their (future) patients. Four promising, beneficial practices were identified. Several recommendations were presented encouraging curriculum developers to adapt skills of supporting autonomy into their programs. Methods: A qualitative content analysis of interventions in the curricula of communication and interaction skills for medical students and practitioners. Results: A review of literature indicates: a) most interventions in curricula for medical students and practitioners are focusing on skills in adequately providing information to patients by using an underlying (advanced) Sender-MessageReceiver Model; and b) only a few interventions in curricula are available for providing the acquisition of interaction skills in supporting autonomy. Conclusions: The proposal of Huber and others to change the emphasis in the definition of the WHO definition on health towards "to adapt and self manage" has impact on the training of medical students and practioners in dealing with patients with low levels of health literacy. From the present study it can be concluded that a dynamic approach to communication can be linked to theoretical constructs on self-management. In such an approach interaction techniques like scaffolding can increase the level of HL of the patient.
Background
Health literacy (HL) is one of the social determinants of health and reflects how well individuals can understand, assimilate, and critically reflect on information with regard to health and illness. Health literacy is a critical condition to improve mental and physical health. The IROHLA project aims at innovating the conceptual understanding of health literacy interventions in Europe. Tackling health literacy problems in the ageing population leds to social innovation and leads to reduction of costs of healthcare [2] . In EU countries, 10 %-30 % of the population has insufficient health literacy skills which is associated with higher morbidity and mortality while utilization of health services is higher, and treatment outcomes are more unsatisfactory than average. Approximately 12 % of the population in Europe has inadequate health literacy competencies and 35 % have problematic health literacy competencies. The issue is more serious in the aging population even though addressing health literacy problems in the aging population leads to social innovation and the reduction of the costs of healthcare. With respect to social innovation, it is relevant to note that the Irohla-project notes that "there is an association between the levels of health literacy and the self assessed health status in the population. Higher levels of health literacy go hand in hand with higher self assessed health status. Low health literacy is associated with lower perceived health status. These findings confirm that health literacy is key priority for improving health of senior citizens in Europe. In this age group the health literacy related problems are relatively high and the perceived health status is relatively low" [1] [2] [3] .
The Irohla project investigates health literature interventions among the ageing population and will investigate in stakeholders.
As an institute for the education and training of health care professionals and as a partner of the International EU-project Irohla (International Research on Health Literacy) [2] , the Hanze University of Applied Sciences (HUAS) is interested in curriculum development for health care practitioners.
The central aim of HUAS in the IROHLA-project is to define, analyze, and search for beneficial practices in an HL curriculum development for medical and health care practitioners. First, a number of commonly used definitions on health literacy will be analyzed into its main components, second we will elaborate on these components and compare them with modern models of communication. Third, we will use these models of communication as a criterion for detecting promising interventions on curriculum development for health care practitioners.
Health literacy definitions
An important issue in selecting good communication and interaction practices is obtaining relevant criteria for evaluation purposes. Based on theoretical and conceptual studies, it is known that self-assessment, self-regulating, and self-management are important aspects of social innovation [4] . For that reason, our approach is to utilize theoretical constructs linked to self-management for the evaluation of good practices. This position is being supported by recent criticism on the WHO definition of health as "complete wellbeing". Several researchers and policy makers claim that this part of the definition is no longer valid considering the increase in chronic diseases. Huber and colleagues propose changing the emphasis towards "the ability to adapt and self-manage" in the face of social, physical, and emotional challenges [5] .
Taking the extensive number of definitions on health literacy definitions into consideration, it can be determined that most definitions consist of two components; one part contains information and "making sense" and the other is on understanding and using information aiming at "making choices". The second part also includes the element of self-management (Table 1) .
Models of communication
Since the focus of all of the definitions is in regard to information, a more thorough inspection on information models can clarify the structure of interventions. The idea is that interventions can be analyzed by matching an information model to an intervention. Information models have gradually evolved from the classical, unidirectional (Berlo, 1960) [6] to advanced models ( Fig. 1) and towards complex models that incorporate dynamic systems such as the transactional and the constructivist models. The latter also particularly forms an account for self-management and selfregulation. Thus, the evaluation of the interventions can be analyzed by employing the (implicit) communication Table 1 A small experpt of the variety of definitions of healthy literacy "Health literacy represents the cognitive and social skills which determine the motivation and ability of individuals to gain access to, understand and use information in ways which promote and maintain good health. Health literacy means more than being able to read pamphlets and successfully make appointments. By improving people's access to health information and their capacity to use it effectively, health literacy is critical to empowerment" ( [18] , p264).
"The wide range of skills and competencies that people develop to seek out, comprehend, evaluate and use health information and concepts to make informed choices, reduce health risks and increase quality of life" ( [26] , p196-197).
"The degree to which individuals have the capacity to obtain, process and understand basic health information and services needed to make appropriate health decisions" [27] .
"The capacity to obtain, process, and understand basic health information and services needed to make appropriate health decisions" [10] [11] [12] [13] , p795, [27] [28] [29] [30] , [31, 32] .
"Health literacy is the ability of patients to obtain, understand, and use medical information to benefit their health and to navigate through the health care system" [33] . model, varying from the classical communication model to advanced models (including the upper and lower sections in combination with the middle section of Fig. 1 ) and, finally, to models that closely correspond to a modern definition for health such as transactional and constructivist communication models (Fig. 1 ).
An important characteristic of transactional, constructivist models of communication is the introduction of a dynamic perspective regarding the elements in the model. These models incorporate constructs that facilitate the autonomy of the patient. According to a dynamic view, the "message" is emergent; it emerges as an outcome of negotiation on meaning. Briefly stated, the message is not static as it is in classical models but is fluid and emerges in the interaction.
Examples of health problems that have a high demand on the ability to adapt and self-manage are often related to lifestyle or to decisions that require weighing of benefits and harm between options and lifestyle such as the mode of birth delivery, breast cancer surgery, location of care at the end of life, obesity and participation in a weight loss program, adherence to medication prescriptions [7] , coping with cardiovascular diseases, blood sugar monitoring and diabetes [8] , smoking cessation [9] and engaging in more physical activity [1, 10] and the like. Figure 2 provides the basic scheme for transactional and constructivist models. These figures express that knowledge and skills emerge in a dynamic triangle [11] . All of the elements in the model are vitally related to each other. The left side of Fig. 2 represents the student in the curriculum which is the focus of this paper. The right side of Fig. 3 represents the professional context of health care.
The dynamic triangle on acquisition (left side of Fig. 2 ) and providing supportive autonomy interactions (right side of Fig. 2) . Each element interacts with each other in an emerging process of negotiation on meaning. In this perspective, information is considered as an emerging process and not as a static construct of concepts.
Since all of the elements in the model are effectively related to each other, all elements can change. In a dynamic view, changes occur over several time scales. The smallest time scale is at the micro genetic level, the level of face-toface-interaction itself. At this level, utterances can be transcribed and coded for analysis. Proximal variables can be made visible. Figure 3 expresses a bidirectional process in which the development of autonomy of the patient can help the health practitioner to improve autonomy-supportive communication, as in Fig. 2 (right side). If this coupling can be made, a positive upward spiral will emerge [11] . Fundamental are the interaction skills, such as the scaffolding of the health practitioner, that are required to create such an autonomy spiral. Importantly, the role of the health care practitioner obtains a new dimension. The practitioner also becomes an expert in providing support in a specific domain and autonomy in such a way that the patient and the practitioner both become involved in a long-term process of learning.
Self-determination theory as a theoretical framework for searching good practices Self Determination Theory, referred to as SDT, [12] was selected as the theoretical framework since it is a theory on motivation that incorporates key constructs like autonomy, competence, and relatedness; concepts that precisely explain behavior that is required for the faculty of "to adapt and self-manage".
SDT is a widely accepted theory in social and behavior disciplines (including sports, pedagogy, psychology, and education). A meta-analysis of Ng et al (2012) [1] The research group reports that "the observed effect sizes were moderate in most cases, and the overall pattern was in accordance with SDT".
Competence, autonomy, and relatedness as well as autonomous self-regulation "predicted moderate to strong levels of patient welfare, such as better mental health and higher levels of health behaviors that are linked to physical health and length of life". "Together, SDT constructs predicted important outcomes across the biophysical continuum in systems theory (..)". These findings indicate that health literacy is conditional to promote patients' autonomy, which is now considered a critical health care outcome in its own right, also promotes improved mental and physical health.
The research question of this paper is to what degree is autonomy supporting communication skills part of the curricula of health literacy (HL) for medical and health care practitioners and providers?
Methods
This section deals with the search for beneficial practices in an health literacy curriculum development for medical and health care practitioners.
Within the IROHLA project, a set of MeSH terms and search keys for communication and interaction studies was explored whereby two options emerged [13] . The first option is to trace interventions and decide what are effective factors based on quantitative analyses of the interventions or, alternatively, good practices can be ascertained by employing qualitative criteria that are suitable as robust theories.
After a first scan based on titles and abstracts of intervention studies, it became evident that the quantitative, statistical analysis of this primary corpus (n = 250 interventions) was not feasible because of the diversity in the research designs. Alternatively, to reduce and specify the corpus, we used: a) health literacy definitions, b) models of communication, and c)the self-determination theory [1, 7, 14] Two separate search rounds were conducted as show in Table 2 . In the first round, we searched using MeSH terms in the Medline database as shown in Table 2 left column. I the second case, we searched on Self-Determination theory… 1. A search employing key words (MeSH terms) for a search in the Medline database is provided in Table 2 , left column. 2. A search on the Self-Determination Theory ( Table 2, right column) also in the Medline database using MeSH codes. After it became evident that the MeSH codes were not sufficient due to the fact that there is no specific MeSH code for the Self-Determination Theory, a search was conducted with the search terms listed. In Table 3 specific searches, the number of hits and number of targets are represented. Hits correspond to the selected term, however, do not necessarily accord with the research question. Targets based on the relevance of the contents of the full paper, however, are in agreement with the research question. In Table 2 a flow chart derived from the Prisma model [15] the search process is being depicted.
Results
The results are depicted in Table 4 .
(Please note that Table 4 is shown at the end of this document due to the fact that it is larger than one A4)
The results can be reported into four themes: the use of constructivist models, the use of classical SMRmodels, the aims of the interventions and the used instruments in interventions.
The main result of the analysis of the search is that no clear examples of transactional or constructivist models were found. Closest to the Transactional or Constructivist Models is the 4Habits Model. No clear examples of autonomy-supportive models are determined. The 4Habits and ODSF are the most approximate, however, a sharpening or redefinition of the concept of "support" (ODSF) is needed to satisfy this criterion.
A second outcome is that except for one all interventions incorporate an (implicit) SMR-model, moreover a small majority of 10 interventions uses an (implicit) advanced SMR-model. Examples of advanced models are the 4Habits Model, Teach back, Communication Skills Development System (CSD), and the Ottawa Decision Support Framework (ODSF).
A third outcome is that most interventions are aiming to improve students' skills in communication and/or Fig. 3 the scaffolding of higher levels of autonomy on a fictional scale 0-100 information skills and on increasing students' knowledge on health literacy [16] .
Interventions often focus on: a) knowledge of distal factors (characteristics of people with a lower level of literacy and the implications of this); b) communication skills are limited to "how to make the patient understand what I mean"; learning goals are limited to language use, i.e., effectively sending a message that is often limited in information; also focusing on ensuring that "the patient understands what I mean" (e.g., in Teach Back); c) the production of readable texts (flyers, booklets) that are comprehensible for people with a lower level of health literacy (such as Flesch/Flesch-Kincaid readability tests, c.f. Doyle (2012) [17] , Goto (2014) [18] ; and, finally, d) tools for testing literacy levels (like S-Tofhla).
Fourth, commonly used instruments for measuring health literacy are the Rapid Estimate of Adult Literacy in Medicine, (REALM; -R revised) and the Short Test of Functional Health Literacy in Adults (S-OFHLA); also reported are Single Item Literacy Screener (SILS); and Newest Vital Sign (NVS) (c.f. McCleary-Jones, 2012 [19] ).
Discussion
The research question of this paper is to what degree is autonomy supporting communication skills part of the curricula of health literacy (HL) for medical and health care practitioners and providers? The data reveal that all of the interventions explicitly pay attention to the first part of HL-definitions on information; the part that is on "make sense of it". Remarkably, the second part of the definitions is missing in most interventions.
This can be explained by the finding that most interventions are based on an SMR Model of information. It appears feasible that classical (advanced) SMR Models of communication incorrectly assume that, if patients with limited health literacy better understand health-care information, they can better enhance their self-care ability (see, for instance, McCleary-Jones et al, 2012 ([19] , p214). The misunderstanding is that the "making sense" component of health literacy definitions cannot be identified with the "making choices" part. In the context of making choices, the dynamic context of the patient must be taken into consideration. In addressing the issue of health literacy interventions, it can be argued that professionals not only need to focus on health care information but also on supporting the autonomy of their patients.
Such a constructivists' approach corresponds closely with upcoming definitions of health and health literacy "to adapt and to self-manage" [5] since this may be the key to success in addressing HL, especially in issues that involve life style.
The finding that there is only a minimal curriculum implemented in SDT constructs is, to some degree, remarkable since: a) in the practice of health care practitioners, several examples can be found of interventions that actually utilize (elements of ) SDT in several Table 2 A Prisma flow chart on the search process (psycho)pathologically and/or lifestyle related issues [7] . Obviously, practitioners are more proactive than curriculum developers; b) several curricula do use SDT constructs for motivating their own students [20] as commented by Hoffman (2015) [21] for promoting techniques like scaffolding. From this, it can be concluded that, in the field of education and training of medical practitioners, there is sufficient familiarity with SDT constructs per se; what is needed, however, is a renewed perspective of the classical communication model using Huber's "to adapt and to self-manage" [5] as a starting point for defining learning outcomes in curricula on the training and education of these practitioners.
Finally we would like to end with the point of view that the constructivist approach as in SDT is embedded in an ecological meta-theory [22] . Bronfenbrenner states that individuals develop in nested structures that define the human ecosystem. Such a meta-theory may be important to develop a modern view on the interactions between in the microsystem and the mesosysteem of health care.
Recommendations
A first recommendation deals with the implementation of the basic principles of SDT in the curriculum [7] . A very useful approach deals with case-based learning using video. Curriculum developers can make a start with the development of a coaching program for students' interaction skills using scaffolding techniques in supporting autonomy of patients (for finding comparable examples of c.f. Wetzels (2015) [23] on coaching principles in Science & Technology for teachers). The video-taped interactions provide a very powerful tool for students to learn from by learning how to write transcriptions of interactions for analysis with scales of autonomy-support (c.f. examples of tools on the website of SDT). The videotapes added with transcriptions provide very effective materials not only for for creating awareness but also for training verbal and non-verbal skills in supporting autonomy support. From our experience with students in the field of pedagogics students find it very powerful to use observation-tools using videotaped transcriptions of their own interactions. Practical tools can be found at the website of Deci & Ryan at http://www.selfdeterminationtheory.org (see also Ten Cate et al. [7] , p970]).
A second recommendation deals with measuring effects of the improved curriculum. Developers can make use of models derived from a systems theory (Engel, 1977) [24] for evaluating and further improving interventions both in curricula and in daily practice of health literacy. It may be beneficial to make use of already gathered experience in the utilization of SDT in the current practices of medical practioners.
A third recommendation is that advanced SMRmodels have a fitting potential to incorporate autonomysupportive skills based on SDT. In particular this is true for the approaches of the 4Habits Model, the Teach Back Method, the Communication Skills Development System (CSD) and the Ottawa Decision Support Framework (ODSF).
Finally the issue of a lower health literacy level is not only concerning adults. In training health care practitioners, special interaction skills in supporting autonomy for children must strongly be emphasized. Pedagogical-didactic strategies like using child-oriented questions and using scaffolding techniques can be useful tools (Wetzels) [23] .
From an ecological point of view it may also be very powerful in certain cases to also involve volunteers in creating an autonomy-supportive environment for patients [25] .
Conclusions
HL is a critical condition to improve mental and physical health. Since the classical communication models are static, the level of HL of a person is considered static. This explains why in most curricula much effort is undertaken in "making sense". However, in a dynamic view the HL of a person is modeled as a dynamic phenomenon. Therefore the HL of a patient can decrease or increase in the interaction with a health professional. Only by increasing the HL of the patient s/he becomes more competent in "adapt and self managing" his or her health. A dynamic approach of the interaction between health professional and patient models this communication process. Since most interventions in curricula implicitly use a (elaborated) static communication model, we conclude that a dynamic interaction model is relevant for the training of medical students and practioners in dealing with patients with low levels of health literacy. Furthermore it can be concluded that a dynamic approach to communication can be linked to theoretical constructs on self-management. In such an approach interaction techniques like scaffolding can increase the level of HL of the patient, ecologically differentiating between adults and children.
